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A CONTROL SYSTEM FOR A BANKNOTE HANDLER 

Technical Field 

The present invention relates to a device for handling banknotes, which 
5 could constitute a part of, for instance, an automatic or manual cash register, an 
automatic teller machine or a change-giving machine. 

The present invention relates more specifically to a control system for a 
device for handling banknotes as well as miscellaneous computer programme 
products and a computer-readable medium having computer programme code that 
10 is adapted to a control of a device according to the invention. 

Prior Art 

Patent publication WO 03/053700 shows a device for the receipt and dis- 
tribution of cash. This device comprises a transporting system, an infeeding and 

15 outfeeding unit arranged along the transporting system, which unit is adapted to 
the infeed and outfeed of banknotes, as well as an identifying unit arranged along 
the transporting system. Furthermore a first, second and so on to a last storage 
unit, being arranged along the transporting system, are shown, each one adapted 
to the storage of banknotes of different denominations. 

20 The device is adapted to an infeed of a banknote through the infeeding 

and outfeeding unit, a transportation of the banknote by means of the transporting 
system past the identifying unit, an identification of the banknote by means of the 
identifying unit, a transportation of the banknote to a storage unit intended for the 
banknote according to the identification, as well as an infeed of the banknote to 

25 the intended storage unit from the transporting system. 

Summarv of the Present Invention 
Technical Problems 

30 The present invention is particularly adapted to a co-operation with a 

device according to patent publication WO 03/053700, but it should be appreciated 
that there is nothing that prevents the present invention from being applied in con- 
nection with other devices for a handling of banknotes that act according to the 
conditions of the present invention. 
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Considering prior art, such as it has been described above, it is a technical 
problem to handle banknotes as near each other as possible in the transporting 
system with preserved function and precision of the device. 

It is a technical problem to be able to njn the transporting system at high 
5 speed and simultaneously keep the function and precision of the device. 

It is a technical problem to present a device that readily and without major 
interventions in the control and regulating system can be rescaled to different 
numbers of storage units depending on how many different denominations of 
banknotes the device should be able to handle. 
JO It is also a technical problem to be able to handle banknotes in a trans- 

porting system having different storage units without subjecting the banknotes as 
well as the transporting system to wear. 



The Solution and Advantages 

15 On the basis of a device for handling banknotes, comprising a transporting 

system, an infeeding and outfeeding unit arranged along the transporting system, 
which unit is adapted to the infeed and outfeed of banknotes, an identifying unit as 
well as a first, second and so on to a last storage unit, each one adapted to the 
storage of banknotes, with the device being adapted to an infeed of a banknote 

20 through the infeeding and outfeeding unit, a transportation of the banknote by 
means of the transporting system past the identifying unit, an identification of the 
banknote by means of the identifying unit, a transportation of the banknote to a 
storage unit intended for the banknote according to the identification, as well as an 
infeed of the banknote to the intended storage unit from the transporting system. 

25 the present invention teaches that the device comprises a central control unit, 
adapted to communicate with a first local control unit arranged at the first storage 
unit, a second local control unit arranged at the second storage unit and so on to a 
last local control unit arranged at the last storage unit. 

Furthermore, the central control unit is adapted to communicate with a 

30 position sensor, as well as the identifying unit. 

The present invention teaches particularly that the central and the respec- 
tive local control unit have a common synchronous apprehension of the instanta- 
neous position of the transporting system. 
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When a banknote is inserted in the device, it is transported through the 
device by the transporting system. This brings the banknote past the identifying 
unit, which makes it possible for the identifying unit to identify the banknote. The 
banknote also passes the position sensor, whereby the position of the banknote in 

5 the transporting system can be determined. 

When the central control unit has been informed about the identity of the 
banknote as well as the position thereof, the position is communicated to the local 
control unit intended for the identified banknote. 

This local control unit directs the storage unit associated therewith to an 

10 infeed, being independent of other units, of the banknote from the transporting 
system to the storage unit when the banknote reaches the intended storage unit. 
The independent handling of the banknote by the local storage unit substantially 
decreases the requirements on the capacity of the central control unit to handle 
time-critical information. 

15 The only time critical requirement that exists is that the communication 

between the central control unit and intended local control unit should take place 
before the banknote reaches the first storage unit, so that the first local control unit 
has the time to get requisite information from the central control unit in order to be 
able to direct and check the first storage unit if the banknote in question should be 

20 stored there. However, this is not a difficult requirement to meet, even a 
communication link having low bandwidth meets these requirements. 

In the case when an outfeed of a banknote should be effected from the 
device, the present invention teaches that the central control unit is adapted to 
communicate to the local control unit associated with the storage unit storing the 

25 banknote to be fed out that the banknote should be fed out to the transporting 
system. On that occasion, the local control unit directs the storage unit associated 
therewith to an outfeed of the banknote to the transporting system, the banknote is 
then transported by means of the transporting system to the infeeding and out- 
feeding unit, which feeds out the banknote from the transporting system and out of 

30 the device. 

In the case when the identifying unit is incapable of identifying a fed-in 
banknote with a particular certainty, the banknote is transported by means of the 
transporting system to the infeeding and outfeeding unit, and then the infeeding 
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and outfeeding unit feeds out the unidentified banknote from the transporting sys- 
tem and out of the device. 

According to a preferred embodiment, the infeeding and outfeeding unit is 
adapted to feed in each banknote to the transporting system that is inserted in the 

5 device, and to feed out each banknote from the transporting system that, by 
means of the transporting system, reaches the infeeding and outfeeding unit. 

The present invention teaches that the transporting system can be 
adapted to reverse back a banknote past the identifying unit for at least one addi- 
tional transportation past the identifying unit for an identification before the identi- 

10 fying unit is regarded to be incapable of identifying the banknote. 

According to an alternative embodiment, an infeeding and outfeeding con- 
trol unit Is adapted to communicate with the central control unit. This infeeding and 
outfeeding control unit is arranged at the infeeding and outfeeding unit, and it has 
an apprehension of the position of the transporting system that is common to and 

15 synchronous with other control units. 

When a banknote is to be fed out from the device according to this 
embodiment, the central control unit is adapted to communicate to the local control 
unit associated with the storage unit that stores the banknote and to the infeeding 
and outfeeding control unit a position of the banknote in the transporting system. 

20 The local control unit directs the storage unit associated therewith to an outfeed of 
the banknote to the transporting system in this position, and then the banknote is 
transported by means of the transporting system to the infeeding and outfeeding 
unit. The infeeding and outfeeding control unit then directs the infeeding and out- 
feeding unit to an outfeed of the banknote from the transporting system and out of 

25 the device in this position. 

This embodiment also allows a banknote to be permitted to be transported 
around a plurality of turns in the transporting system, and accordingly a plurality of 
times past the identifying unit, for identification before the identifying unit is 
regarded to be incapable of identifying the banknote. 

30 This embodiment also allows the central control unit, upon an infeed of a 

banknote to the transporting system by means of the infeeding and outfeeding 
unit, to be adapted to communicate a position of the infeed to the transporting 
system to the infeeding and outfeeding control unit. On that occasion, the infeed- 
ing and outfeeding control unit can direct the infeeding and outfeeding unit to an 
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infeed of the banknote into the device and to the transporting system in this posi- 
tion. 

According to a proposed embodiment, the central control unit can com- 
prise a central index, which comprises a record of each position associated with 
5 the transporting system, which index can be adapted to contain information about 
whether the respective position in the transporting system carries a banknote or 
not. 

The present invention also teaches that the transporting system is allo- 
cated positional locations of a mutual distance that in any position permits a trans- 
10 portation of at least a banknote being largest in physical size of the banknotes that 
may be present in the handling of banknotes. 

With the intention to present a system that does not cause a mechanical 
wear on the banknotes being handled, the present invention teaches that the 
infeeding and outfeeding unit and the respective storing unit are adapted to an 
15 infeed and outfeed of banknotes taking place synchronously with the motion of the 
transporting system. 

The present invention teaches a number of different quality assuring func- 
tions of the device. 

Among other things, the central control unit is adapted to be able to read 
20 the apprehension of the respective control unit regarding the position of the trans- 
porting system, which reading may constitute a part of a performance inspection 
carried out upon a stationary transporting system. 

An initiation of the device can be effected by the fact that the central con- 
trol unit is adapted to communicate a reference position of the transporting system 
25 to all other control units upon a stationary transporting system. 

An update of the device can be effected by the fact that a current position 
of the transporting system is communicated to all control units upon a new position 
of the transporting system, where this current position can be communicated upon 
a transporting system in motion. Since this update takes place with a transporting 
30 system in motion, and in order to preserve a synchronous transfer of this update 
value, the same communication takes place autonomously. 

The present invention teaches that the central control unit is adapted to 
communicate the identical numerical value of the position of the transporting sys- 
tem to all local control units upon the initiation and the update, and that the central 
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control unit is adapted to calculate and communicate relative position readings 
adapted to the respective local storage unit upon the indication of the position of a 
banknote in the transporting system. 

The method of the invention of handling position readings and communi- 

5 cate these during the time it takes to transport a banknote allows the central con- 
trol unit to communicate with other control units by means of a common data link 
having low bandwidth requirements. 

With the intention of allowing a handling of relative positional locations that 
exceed a number of turns around the transporting system, the present invention 

10 teaches that the respective control unit comprises an index that is adapted to be 
incremented in order to always represent the cunrent position of the transporting 
system, that the respective index is adapted to handle positions that exceed a 
number of turns around the transporting system, that, when the respective index is 
incremented from the maximum value thereof, the respective index gets the value 

15 of 0 (zero), and that all calculations are made modulo the maximum value of the 
respective index + 1 , which entails that position distances above wrap around do 
not constitute any problem. 

Furthermore, the present invention teaches that the instantaneous position 
of the transporting system in operation is communicated to the respective control 

20 unit by means of a transfer mechanism adapted to utilize two signals in quadra- 
ture. A third signal is used for the zero setting of the respective index upon an ini- 
tiation of the device. 

The present invention also comprises a number of computer programme 
products whereby a device according to the invention can be realised. 

25 A first computer programme product comprises computer programme 

code that, when it is executed by a computer, brings the same to act as a central 
control unit according to the invention. 

A second computer programme product comprises computer programme 
code that, when it is executed by a computer, brings the same to act as a local 

30 control unit according to the invention. 

A third computer programme product comprises computer programme 
code that, when it is executed by a computer, brings the same to act as an 
infeeding and outfeeding control unit according to the invention. 
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The present invention also comprises a computer-readable medium on 
which computer programme code according to the first, second or third computer 
programme product is stored. 

The advantages which foremost may be associated with a device accord- 
5 ing to the present invention are that each local control unit having a storage unit 
associated therewith acts independently, time-critical handling between units being 
avoided, and that a number of storage units and the internal configurations thereof 
freely may be varied without major interference in the system. 



10 Brief Description of the Drawings 

A device having the properties associated with the present invention will 
now be closer described for the purpose of exemplifying, reference being made to 
the accompanying drawing wherein: 

Figure 1 schematically and very simplified shows a first embodiment of 
15 the present invention, 

Figure 2 schematically and very simplified shows a second embodiment of 

the present invention, 
Figure 3 schematically shows how values of positions are communicated 
upon update and initiation, 
20 Figure 4 schematically shows how relative values of positions are com- 

municated upon indication of the position of a transported bank- 
note, and 

Figure 5 shows a computer-readable medium, schematically shown as a 
CD, on which computer programme code is stored. 

25 

Description of Presentlv Proposed Embodiments 

Reference being made to figure 1, a device A for handling banknotes, 
comprising a transporting system 1, an infeeding and outfeeding unit 2 arranged 
along the transporting system 1 , which unit is adapted to the infeed and outfeed of 
30 banknotes, an identifying unit 3 arranged along the transporting system 1 , as well 

as a first, second and so on to a last storage unit 41 , 42 4n, being arranged 

along the transporting system, each one adapted to the storage of banknotes, 
should accordingly be described. 
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It Should be appreciated that the transporting system 1 , the infeeding and 

outfeeding unit 2 and the respective storage unit 41 . 42 4n may just from a 

mechanical point of view be realised in various ways. For instance, each unit may 
be composed of an infeeding unit and an outfeeding unit. However, the present 

5 invention is not depending on this and it should be appreciated that the following 
description of the mechanical part of the device only is for the purpose of exem- 
plifying in order to facilitate the understanding of the present invention. 

The respective storage unit 41 , 42 4n is adapted to store banknotes of 

a certain denomination and currency and the number of storage units is depending 

10 on how many currencies and denominations, respectively, that the device A 
should be able to handle. One of the objects of the invention is that the device 
readily should be able to be adapted to those currencies and denominations that a 
user want to be able to handle, among other things by the fact that the device 
readily can be rescaled by adding or removing storage units. 

15 The device A is adapted to an infeed of a banknote through the infeeding 

and outfeeding unit 2. a transportation of the banknote by means of the transport- 
ing system 1 past the identifying unit 3. An identification of the banknote takes 
place by means of the identifying unit 3, and then the banknote is transported to a 
storage unit intended for the banknote according to the identification where the 

20 banknote is fed into the intended storage unit from the transporting system. 

The present invention teaches particularly that the device A comprises a 
central control unit 5, adapted to. by means of a communication system B, com- 
municate with a first local control unit 51 arranged at the first storage unit 41. a 
second local control unit 52 arranged at the second storage unit 42 and so on to a 

25 last local control unit 5n arranged at the last storage unit 4n. 

Furthermore, the central control unit 5 is adapted to communicate with a 
position sensor 6, as well as the identifying unit 3. 

The central control unit 5 and the respective local control unit 41 , 42, .... 
4n have a common synchronous apprehension of the position of the transporting 

30 system. 

When the identifying unit 3 has identified a banknote, and when the posi- 
tion of the banknote in the transporting system 1 is established by the position 
sensor 6, the central control unit 5 communicates the position of the banknote to 
the local control unit intended for the identified banknote, here exemplified by the 
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second storage unit 42 having the second local control unit 52 associated there- 
with. The figure shows that the identifying unit 3 is located before the position sen- 
sor 6 in the direction of the transporting system 1. However, it should be appreci- 
ated that the mutual order between these components is not crucial to the function 

5 of the invention. 

The intended local control unit 52 directs the storage unit 42 associated 
therewith to an infeed. being independent of other units, of the banknote from the 
transporting system 1 to the storage unit 42 when the banknote reaches the 
intended storage unit 42. 

10 The present invention teaches that the communication between the central 

control unit 5 and intended local control unit 42 takes place before the banknote 
reaches the first storage unit 41 in order to guarantee that intended storage unit, 
even the first storage unit 41, should have time to get information about that the 
arriving banknote should be stored before the banknote reaches the storage unit. 

15 An outfeed of a banknote from the device takes place by the fact that the 

central control unit 5 is adapted to communicate to the local control unit associated 
with the storage unit that stores the banknote, here exemplified by the first storage 
unit 41 and the first local control unit 51 associated therewith, that a banknote 
should be fed out to the transporting system 1 . 

20 The local control unit 51 directs the storage unit 41 associated therewith to 

an outfeed of the banknote to the transporting system, and then It is transported by 
means of the transporting system 1 to the infeeding and outfeeding unit 2. which 
feeds out the banknote from the transporting system 1 and out of the device A. 

A banknote may be damaged somehow, or two banknotes may be fed in 

25 so they overlap each other. It may also be the case that two or more banknotes 
are fed in entirely overlapping each other so that they visually seen look like one 
banknote. In that case, the identifying unit 3 can be adapted to. from the thickness 
of what is regarded to be one banknote, sense that it in effect is two or more 
banknotes. 

30 Thus, there may be situations where the identifying unit 3 is incapable of 

identifying a fed-in banknote with a particular certainty. 

On that occasion, the present invention teaches that the banknote should 
be transported by means of the transporting system 1 to the infeeding and out- 
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feeding unit 2. which feeds out the unidentified banknote from the transporting 

system 1 and out of the device A. 

According to a proposed embodiment of the present invention, the infeed- 

ing and outfeeding unit 2 is adapted to feed in each banknote to the transporting 
5 system 1 that is inserted in device A. and to feed out each banknote from the 

transporting system 1 that, by means of the transporting system 1 , reaches the 

infeeding and outfeeding unit 2. 

According to the same embodiment, the transporting system 1 could be 

able to reverse back a banknote past the identifying unit 3 for at least one addi- 
10 tional transportation of the banknote past the identifying unit 3 for identification 

before the identifying unit 3 is regarded to be incapable of identifying the banknote. 
According to another proposed embodiment of the present invention, 

shown schematically and simplified in figure 2, an infeeding and outfeeding control 

unit 2V is adapted to communicate with the central control unit 5, arranged at the 
15 infeeding and outfeeding unit 2'. The infeeding and outfeeding control unit 21' has 

an apprehension of the position of the transporting system 1 that is common to 

and synchronous with other control units 5, 51 , 52, 5n. 

Upon an outfeed of a banknote from the device A, the central control unit 5 

is adapted to communicate to the local control unit 51 associated with the storage 
20 unit 41 that stores the banknote and to the infeeding and outfeeding control unit 

21' a position of the banknote in the transporting system. The local control unit 51 

directs storage unit 41 associated therewith to an outfeed of the banknote to the 

transporting system 1 at the given position. By means of the transporting system 

1, the banknote is then transported to the infeeding and outfeeding unit 2'. and the 
25 infeeding and outfeeding control unit 21' directs the infeeding and outfeeding unit 

2' to an outfeed of banknote from the transporting system 1 and out of the device 

A in the position. 

According to the same embodiment, a banknote can be permitted to be 
transported around a plurality of turns, and accordingly a plurality of times past the 
30 identifying unit 3, for identification before the identifying unit 3 is regarded to be 
incapable of identifying the banknote. 

Said embodiment also offers a possibility of adapting the central control 
unit 5, upon an infeed of a banknote to the transporting system 1 by means of the 
infeeding and outfeeding unit 2\ to communicate a position of the infeed to the 
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transporting system 1 to the infeeding and outfeeding control unit 21 \ and then the 
infeeding and outfeeding control unit 2V directs the infeeding and outfeeding unit 
2' to an infeed of the banknote into the device A and to the transporting system 1 
in this position. 

5 The present invention also teaches that, according to this latter embodi- 

ment, but also according to previously described embodiments, the central control 
unit 5 comprises a central index 5a, which comprises a record of each position 
associated with the transporting system 1 , which index contains information about 
whether the respective position in the transporting system 1 carries a banknote or 

10 not. This entails a greater possibility of controlling where banknotes are in the 
transporting system 1 , which may be particularly advantageous in the latter 
embodiment including an active control of where in the transporting system a 
banknote may be fed in through the infeeding and outfeeding unit 

The present invention teaches that the transporting system is allocated 

15 positional locations of a mutual distance that in any position permits a transporta- 
tion of at least a banknote being largest in physical size of the banknotes that may 
be present in the handling of banknotes. 

With the intention of preventing mechanical wear of the banknotes, the 
present invention teaches that said infeeding and outfeeding unit 2 and the 

20 respective storing unit 41 . 42, .... 4n are adapted to an infeed and outfeed of 
banknotes taking place synchronously with the motion of the transporting system 
1. 

In order to be able to carry out a certain quality control, the present inven- 
tion teaches that the central control unit 5 is adapted to be able to read the appre- 
25 hension of the respective local control unit 51, 52, 5n and of the possible 

infeeding and outfeeding control unit 21' regarding the position of the transporting 
system 1 . 

This reading may constitute a part of a performance inspection carried out 
upon a stationary transporting system 1. 
30 According to the present invention, an initiation of the device A can be 

effected by the fact that the central control unit 5 is adapted to communicate a ref- 
erence position of the transporting system 1 to all other control units 51 , 52, .... 5n 
(21*) upon a stationary transporting system. 
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An update of the device A can be effected by the fact that a current posi- 
tion of the transporting system 1 is communicated to all control units 5. 51 . 52 

5n (21') upon a new position of the transporting system, where said current posi- 
tion can be communicated upon a transporting system 1 in motion, and where the 
5 communication takes place autonomously. 

In figure 3, it is shown that the central control unit 5 is adapted to commu- 
nicate the identical numerical value x of the position of said transporting system to 
all local control units upon the initiation and update. 

Figure 4 shows that the central control unit 5 is adapted to calculate and 
10 communicate relative position readings r adapted to the respective local storage 
unit 41, 42. .... 4n upon the indication of the position of a banknote in the trans- 
porting system 1. Here, it is shown that if the first storage unit 41 is positioned at 
the distance a from the position sensor 6, the central control unit 5 calculates the 
relative position r = x+a and communicates this value to the local control unit 51 
15 for an infeed of a banknote when the transporting system 1 is in the position r. In 
the same way. the relative values r = x+b, and so on to r = x+c are calculated and 
sent to the different local control units. It should also be appreciated that upon the 
existence of an infeeding and outfeeding unit 2\ also a relative value is calculated 
and communicated to this unit for an outfeed of a banknote from the correct 
20 position of the transporting system. 

The present invention teaches that the central control unit 5 communicates 

with other control units 51 , 52 5n (21*) by means of a common data link B1 

having low bandwidth requirements, which may constitute a part of the communi- 
cation system B. 

25 The present invention further teaches that the respective control unit 5, 51 , 

52, .... 5n (21') comprises an index 7, 71, 72 7n, (70) that is adapted to be 

incremented in order to always represent the current position of the transporting 
system 1, that the respective index is adapted to handle positions that exceed a 
number of turns around the transporting system 1 , that, when the respective index 

30 is incremented from the maximum value thereof, the respective index gets the 
value of 0 (zero), and that all calculations are made modulo the maximum value of 
the respective index + 1 , whereby position distances above wrap around do not 
constitute any problem. ' 



wo 2005/066903 



13 



PCT/SE2005/000009 



Furthermore, the present invention teaches that the instantaneous position 
of the transporting system 1 in operation is communicated to the respective control 
unit 5, 51 . 52. .... 5n (21") by means of a transfer mechanism B2 adapted to utilize 
two signals in quadrature, and that a third signal is used for the zero setting of the 

5 respective index upon an initiation of the device. The figures show that the transfer 
mechanism B2 constitutes a part of the physical communication system B, but it 
should be appreciated that the transfer mechanism B2 is logically separated from 
the data link B1 . It should also be appreciated that the data link B1 and the trans- 
fer mechanism B2 can be realised by two communication systems separated from 

10 each other. 

The present invention also relates to a number of computer programme 
products. A first computer programme product 81 comprises computer programme 
code 81* that, when it is executed by a computer, brings the same computer to act 
as a central control unit according to the invention. 

15 A second computer programme product 82 comprises computer pro- 

gramme code 82' that, when it is executed by a computer, brings the same com- 
puter to act as a local control unit according to the invention. 

A third computer programme product 83 comprises computer programme 
code 83' that, when it is executed by a computer, brings the same computer to act 

20 as an infeeding and outfeeding control unit according to the Invention. 

Furthermore, the present invention relates to a computer-readable 
medium 8, schematically shown as a CD in figure 5, on which computer pro- 
gramme code 8r, 82\ 83* according to the first, second or third computer pro- 
gramme product 81 . 82, 83 is stored. 

25 The invention is of course not limited to the embodiments given above as 

examples but may be subjected to modifications within the scope of the general 
idea according to the invention such as this is illustrated in the subsequent claims. 



